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Control He. S772A
e A. Sharmas31
Library/300.1

A rediation evaluation was performed on AD7672 {A-D Comverter) tao determine the total dese tolerance of
these parts. A brief summary of the test reaults is provided below. For deteiled infarmation, refer to
Tables I through 1¥ and Figurc 1.

The total dose testing was performed using & cobalt-60 gawma ray source. Ouring the radiation testing, twe
parts were jrradisted undsr bias (gee Figure 1 far bias configuration), ard ons part was used A3 a contral
samale. The totai dose radiation levels were 2, 5, 10, 15, 20 art 50 kreds*. The dose rate wWAS between
0.08 end 1.58 krads/hour, depending on the total dose level (see Table 11 for radimtion schedula), After
the 50 krad irradiation, parts Wcre annealed at 25°C for 168 hours, atfter which the parts were annealed at
sO0°c far 188 hours. After each radiation exposure and annealing treatment, parts werw electrically tested
sccording to the test conditions and the specification limits listed in Table [I1l.

Al1 parts pessed initial alectrical measurements. Both irradiated parts passed sll parametric tests Up T0
and ncluding the 2 krad jrradistion levei. At the 5 ¥red Level, S/N 12 marginaily exceeded the maximum
specificatian Limit of 5.2 uhk for Comv. time, with a reading of 5.6 uh. At the 10 krad levei, both parts
failed Conv. time and also exceeded the maximm specification limit of 10 uA far DBO-11 ich, with readinga
around the 50 uh level. At the 35 krad tevel, these failures continued and in addition, both parts also
exceeded the maximum epecificetion Limit of 10 uA for DE0-11 {ol, with readings arsund 20-30 wA. At 20
krads, both parta failed to meet the minimum specification limir of 4 ¥ for DRO-11 wvoh, with reedings of -
0.02 ¥, and excesded the maximan specifieation limit of 400 m¥ for 0BO-11 vel, with readings of 2050 m¥. In
sddition, both parts also began missing cedea at the 20 krad ievel, and excesded the maximun specification
Umit of 7 mA for 100, with readings of 9.3 end 10.5 mh. ALl of these failures continued ar the 50 krad
Level.

after annealing for 168 hours at 2590 and annealing for 168 hours BT 100°C, virtually no recovery wWas
observed,

Table IV provides the values for each parameter after different irradiatien exposures and srnealing STCRE.
Individusl velues for DBO-11 voh and vol and D80-11 ich and fol are not given, but are avai lable on request.

Any further derails about this avalustion can be obtained upon request. 1f you have any guestions, planse
call me at (3013 T31-8954,

*Tha term rads, as used in this document, means rads{silicond. AlL radiation levels cited are cunulative,
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ADVISORY ON THE USE OF THIS DOCUMENT

Yhe information contained in this document has been developed solely for the purpuse of providing general
guidance to smloyees of the Goddard Space FLIght Center (GSFC). This document may be distributed outside
GSEC only as a courtesy to other government agencies and contractars. ARy dictribution of this document, or
application or use of the information centained herein, is expressly conditional upnn, and is subject to,
the follewing understandings and Limitarions:

fay The information was devaloped for general guidance only and is subJect 1o change at any time;

tby The infarmatien was developed under unigue GSFC Laboratory conditions which may differ substantially
from outside conditions;

(c) GSFC does hot warrant the accuracy of the information when spplied or used under ather than unigue GSFC
laboratory eonditions;

(dy  The information cheuld not be construed as a representation of product performance by either GSFC or
the manufacturer;

(e} Neither the United States government Nor &Ny pErson acting on behalf of the United States gevernment
aesunes any Liabil{ty resulting from the application or use of the information.



TABLE [.
generic Part Humber:

[STR/SOHDSCELTAS
part Humber:

1STP/SOHO/CFLIAS
Control Number:

tharge Humber:
Marufacturer:
Lot Date Codet
Quantity Tested:

serial Humher of
Control Sample:

Serial Numbers of
Radiation Samples:

Part Function:
Part Techrology:
package Style:
Test Equipment:

Test Engineer:

* ¥o radiation tolerancefhardness was guarantesd by the manufscturer
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part Information

ADTETE

ADTOTZUROS /EB38"

8ry2h

C33674

Analog Devices

ce152

1"

12, 13

A-0 Converter

CHOS

24=pin DIP

Taradyne AS40

. Nguyen

for this part.



EVENTS

TAGLE 11. Radiation Schedule far ALDTAHTE

13 INITIAL ELECTRICAL MEASUREMENTS

21 2 KRAD [RRADIATION (0,12 KRADS/HOUR)
POST=-2 KRAD ELECTRICAL MEASUREMENT

%) 5 KRAD IRRADIATION (0.15 KRADS/HOUR )
POST-5 KRAD FLECTRICAL MEASUREMENHT

43 10 KRAD IRRADIATION {0.26 KRADSFHOUR)
POST-10 ¥RAD ELELTRICAL MEASUREMENT

59 15 KRAD IRRADIATION (0.08 KRADS/HOUR)
POST-15 KRAD ELECTRICAL MEASUREMENT

&) 20 KRAD TRRADIATIOK (0.26 KRADS/HOUR)
pOST-20 KRAD ELECTRICAL MEASUREMERT

71 50 KRAD IRRADLATION (1.58 KRADS fHOUR )
POST-50 KRAR ELECTRICAL MEASUREMENT

B} 14B-HOUR ANMEALING @25°C

pOST- 168 HOUR ANMWEAL ELECTRICAL MEASUREMENT

03 168-HOUR ANMEALING @100°C**
pOST-168 HOUR AMNEAL ELECTRICAL MEASUREMENT

PARTS WERE IRRADIATED AND ANNEALED UMDER BTAS; SEE FIGURE 1.

DATE

12714795

12416594
12/15/53

12/15/94
12/ 16493

12/16/95
12/97793

VBTINE
12720793

12/21/93
12421793

12721493
12422453

12721/93
01704794

01704/%4
01711194

*High temperature anncaling
treboyrd? effect due to the

iz performed te mccclerate long term time dependent effects (TDE), namcly, the

grouth of interfecc states after the radiation exposure.

on the need to perfarm this test, refer fa MIL-STD-8830, Method 1019, Para. 3.10.1.
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vad = Sv wvas = -12v Vref =-5.0v

e e e e T A ——

# Teat name

S —— e

cs_ il
CLEIN 111
RD iih
cs iih
CLKIN iih

REFIN_i

pBl1l woh
DB1C wah
LBS
DB
DE7
pné
DBS
DBE4
TE3
DB2
DE1
DEBO

vl

DB11l wol
DELD
DB2
DES
DB7
DR&
CBo
nEd

DB2
DBl
DBO

BUSY wvoh
CLE voh
BUSY vol
CLE wval

Table I11.

Sacquencar

igupply

in_leak
in_leak
in_leak
in_laak
in_lesak
in_leak

vraf_1i

voh
wvoh
voh
woh
ol
woh
woh
voh
voh
woh
woh
woh

vol
vol
Wl
wal
vol
vol
vol
vol
val
vl
wol
vol

wo_ BC
vo_BC
wo_BC
vo_BC

min limit

=10.00 ua

=-10.00 ua

=20.00 ua

|
ut
=
L=
[ =
I

4.00

1.

L= ]

L=
dagadaddddds

max limit

Y.00 ma
0.00 ma
179.0 wW

10.00 ua
10.00 ua
20.00 ua
10.00 ua
10.00 ua
3¢.00 ua

0.00 ua

400
400
400 mwv
400 mv
409 mv
400 mv
400 mv
400 mv
400 mv
400 mv
400 mv
400 mv

22

400 v
400 mv

Elactrical Characteristice of ADTGFZ

unless otherwise specified

Copditioms

CS=RD=Vdd,

T S p—— PPl e

AINI=AIN

dmby

CE=RD=Vdd, ATN1=AIN2=5v

Vil = 0.8v

il = 0.8v

vil = 0.8v

Vih = Z.4v

vih = 2.4v

vih = 2.4v

Veef = -5v

Iegurce = 200ua
Igourca = Z00ua
Tasource = 200ua
Tacurce = 200ua
Tacurce = J00ua
Isource = 200ua
Isgurce = 200ua
Igourca = 200ua
Iazource = 200ua
Iscurce = 200ua
Isource = Z00ua
Isouxce = 200ua
Iaink = 1._6ma
Iaink = 1.6ma
Isink = l.oma
Izink = 1l.6ma
Isink = l.6ma
Isink = 1.6ma
Isink = 1.6ma
Isink = 1l.6ma
Isink = l.%ma
Taink = l.6ma
Isink = 1.6ma
Isink = 1,6ma
lscurce = 200ua
Isource = 200ua
Isink = 1,&éma
Isink = l.6ma



Teble 111. Electrical Charagterisiics of ADTLTZ feont.)

vdd = 5v Vee = -12v vref =-5.0v unless otherwise specified
4 Tezt name Soquencay min limit wmex limit Conditions

a9 pEll iol out_leak =10.00 ua 10,00 un Ce=Ri=Vdd, vtest=0v
40 T©DBl0 iol eut_leak -10.00 ua 10.00 ua CS=RD=Vdd, wvtost=0v
41 pBZ lol out_laak -10.00 ua 10.00 ua CS=RD=Vdd, vtest=0v
42 DBD ol out_leak -10.00 ua 10.00 wa ¢E8=RD=Vdd, vtast=0v
43 DBT7 iol out_leak =10.,00 ua 10.00 ua C8=RD=Vdd, vtest=0v
44 ©LDBé iwl ouk_leak -10.00 ua 10,00 wa re=RDaVad, vtest=0v
45 DB 1ol out_leak =10.00 ua 10.00 ua  CS=RD=Vdd, vkeat=0v
46 DB4 icl out_leak «10.00 un 10.00 ua  CS=RD«Vdd, viest=0v
47 DB} iol cut_Jleak =10.00 va 10.00 ua CS=Rbwvdd, vtest=0v
48 DBZ iol out_leal -10.90 ua 10.00 ua CA=RD=Vad, vtest=0v
4% DBl iel ocub_leak -10.00 ua 10.00 ua C8=RD=vVdd, vtest=0v
S0 DBO iel out_laak =10.00 ua 10.00 ua  CS=RD=Vdd, vtest=0v
51 . nEll iceh our_leak -10.00 ua 10.0C ua CS=RD=Vdd, vtestz5vy
52 ©Bl0O ich cut_leak -10.00 ua 10.00 ua  CS=RD=Vdd, viest=hv
B3 DB% ioh cut_leak -106.00 ua 10.00 ua CS=RD=Vdd, vhast=5v
54 DBS8 ich out_leak -10.,90 ua 10.00 ua cs=RD=vVdd, wtest=bv
5 DBT ioch oub_leak -10.00¢ ua 10.00 ua ¢§=RD=Vdd, vtect=5v
56 DB& ioh out_leak =10.00 ua 10.00 ua CS=RD=Vdd, vtest=5vy
51 DRE ich ot _leak =10.00 ua 10.00 ua ro=RD=Vdd, vtest=5v
53 B4 ich out_lenk ~10.00 ua 10.00 ua CO=RO=Vdd, viest=5v
59 DB3 ioh cut_leak -10.00 ua 16,00 ua C2=HD=Vdd, viest=5v
60 ©DB2 1ich out_laak =10.00 ua 10.00 ua CS=RD=vdd, vtest=5v
61 DBl ioh out_leak ~10.00 ua 10.00 ua  CS=RD=Vdd, wtest=Sv
#n2 DBG ich out_leak ~10.00 ua 10.00 va  CS=RD=Vdd, vtest=5v
63 Unipolar_il analag_surrs 3.500 ma Unipolar, Vin = 0v
§4 Unipolar_ih analog_curr 3.500 ma Unipslar, Vin =10v
&% Bipolar il analog_curr -1.750 ma 1.750 ma  Bipolar, vin =-5v
66 Bipolar_ih analoy curr -1.750 ma 1.750 ma  Bipolar, Yin =+5v
57 Miasing cedes linearity : 0.000 Bipolar, Vin = +/-3v
€8 DNL linearity -0.90000 0.90000 Bipolar, Vin = +/-5¥
69 INL linearity  -0.50000 0.50000 Bipolar, Vin = +/-5V¥
70 Conv. time teconv 4,800 us 5.200 usg asyn. fCLK = 2.5Mhz
71 ERD_BUSY delay tcoonv 4.0 ne 210.0 ns RD to Busy prop. time
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TABLE IV: Summary of Electrical Measuremenis after
Tota} Dose Exposures and Annealing for AD7672*

Total Dose Exposure {krads) Annealing
Spec. Initials 2 5 | 10 15 20 50 (168 hrs|l68 hrs
Lim,** &z25°%C ®100°C
s/m | s/u | s/n | s/% | s/m | s/N | $/8 | S/N s/m | s/n | s/n | s/w | s/ |8/ s/M | &/0 | s/9 | 8/X

Parameters min max | 12 13 12 13 12 13 12 13 1z 13 12 13 12 13 12 13 12 13
IS mh w 2.87|3.03|2.873.02,2.043.08[3.12]3.20)¢.62[4.97} et £15,73 [
I558 mA | -1Z a —6.?3>?.01—5.15—1.23—6.30—?.0?—6.56—?.09—6.35—7.11—5.91-?.15-?.10-?.35—1.04—;.29—?.02—?.25
PE W 179 §95.0(99.3 55.4102.4/96.4 100.2[27.9 101.2105.;110.2129,2133.1115.4124.3113.2124.9121.312&.9
RD_ iil ni | -10 ] 10 |—2.94—2.75—2.90—2A75—2.9?—2.&3—3.23—3.01—3.50—3.35—4.04—3.35~?.oa-s.ao-5rga—6.50—5.65—5.35
o5 1il p& |10} 13 l—O.lB—0.21—0.21—0,20—0.22—D.lB—D.22—D.2l—G.19—0.22—0.13—0.2140.23-&.23-0.22—0.20—0.21—0.21
CLKIN 1il ubk | -z20 | 20 rC.24—0.21—0.19—0.19—0.11—0.21—D.ZC—0.24—0.21—D.21—D.15—0.19—0.16-0.15-0.20-0.25—0.23—0.19
RD_ iin pa | -10 | 16 f1.87j1.68|2.08)2,02 2.3902.30|3.0412,90(3.60|3.43]14.33]4.14 ~9. g2 -7.68-2.71|-2,38]-2.56 -2.47
C5_ iih uA | -10 ] 10 Jro.o5|c.05(C.04]10.08 c.ralo.05[0.05[0,05:0.06|0.04|0.04]0.04 0.05|0.04(C.05|0.24 [0, 05| 0.04
CL¥IN Z1ih LA | -20 | 20 [0.05|0,05|0.05|0.06]0,05 0. 0510.05|0.04 |0.05 0,04 |0.04][0.04]0.05,0.04 G.05|c.palo. 08,005
REFIN_1 uk | -3 0 -0.23—0.23—0.30—0.2?—0.2?—0.27—0.23—0.25—0.25—o.17—o.2a—c 19]-a.z8|-0.223 -0.27 Z
DBEO--1 wvah*** V| 4 PASS | DASS | PASS | oASS | DASS | BASS | PASS | PASS | PASS PASS CEVIE | UREE ik
DEQ-11 wvol*** m¥ aC0 | pass | paSs | pasc | PASS | DASS |EAES | BASS | PASS PASE | PASE [
BUSY wvah v __14‘99 4.98|2.50|8.99/4.99[5.99|4.96]4.9614.63[4.66 |
CLE  wvob v __l&.gi 4. 06|4.97146.97|4.96|4,96(4.96(4.96)4.564.96
BUSY vol i’ 430 65 67 GE 66 61 G2 S8 5% 54
CLK vol v ano I 131z | 125 | 130 | 134 | 127 | 129 | 128 ' 128 | 139
CBO_11 iol*** pa& | -10 | 10 [ oass |EASS [PASS | PASS | PASS | PASS | PASS PASS pERFELERY
DEO-11 ica*** up . -10 , 10 Y pass|PASS | 2ASS | PASS | PASS | PASS R R e R
Unipolar_1l ma . _o.85l0.156/0.153|0.155l0,153|0, 155[0.151]0.156)0. 153 . - 0.156
Unipolar_ih ma 3 5 fL 8561.68%6(1.8581.696/L.35R1.508[L.859)1.899]1 @61 1.509[1.558[1.895(1.859|1.B98|1.0E63
Bipoiar_il A |--.75|1.75 [-0.85/0.86 [D.85 2.86|0.65|0C.66[C.BS 0.a6|0.24 0.a6|c.e5lo.As|0.85,0.87|C.85
Bipolar ih ma [-1.75(2.75 0.856|0.873|0.855/0.874/0.656/C.674/0.B56[0.B76/0. 860 o.85|c.a550.875|0. 855|0.8746|C. 058
Missing Ccdes Q PLES | PASS | PASS | PASS | PASS | PASS | PASS | EASS | PASS £ £ ]
DNL sb | -9oc|oo0 § .41 | .27 | .33 | .39 | .42 41 .42 | .30 7 .02
INL sb [-5o00| 00 | .55 | .58 ¢ .61 ] .58 | .57 | .58 | .56 | .53 .15 .
Conv. time us | 1.8 | 5.2 |5.0445.0465.0435r045“1j';5.054&3;.E§a§ﬁ§_j§ggiﬁ ] Fee
'RD_BUSY delay ns | 0 | 230 fi55 afi73 8liv0. 673, 5163.2 161.3[152.3[160,1141.1[141.6

*Failures are in

wxThase are manufacturers’

provided by the manufacturer at the t
*wxnppsa™ {n this column means that t
failed all tests in the series.
sata for individual tests in aach series

dicated by shaded cells.

non-irradisted data sheet specificatrion limits.

ime the tests were performed.
ne part passed all tests in
ruPmF" means that the part passe

this series.

are available cn regquestkt.

Nc post-irradiation limits were

"FRIL" means that the part
d n testa and failed m tests in the series.



Figure 1.

gadiation Bias Circuit for ADTETZ
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